Modern methods of synthesis of oxazolo [5,4-d] pyrimidines published over the past 10 years are reviewed in the present communication.
The two main approaches include the synthesis via cyclization of pyrimidine derivatives resulted in the fused oxazole ring or by condensation of oxazole derivatives leading to fused pyrimidine rings.
Kadereit et al. 9 described condensation between ethyl aroylaminomalonates with amidines hydrochlorides, which resulted in formation of N- (4-hydroxypyrimidin-5-yl The most common method for the synthesis of oxazolo [5,4-d] pyrimidines is based on the dehydrative cyclization of N-(4-hydroxypyrimidin-5-yl)benzamides using phosphorus oxychloride, 7, 5, 8 phosphorus pentachloride 9 or polyphosphoric (PPA) acid. 1a In the usual manner the required benzamide is prepared from appropriate 5-amino-6-hydroxypyrimidine and acid chloride or anhydride. 1a,5,8 Recently, Gurenko et al. 10 reported complementary approach starting from 2-aroylaminomalonodiamides, which underwent condensation with ethyl formate in the presence of sodium ethoxide to form N- (4-hydroxypyrimidin-5-yl) benzamides, transformed in the next step to 2-aryl-7-chlorooxazolo [5,4-d] pyrimidines by boiling with phosphorus oxychloride.
Formation of oxazole ring Introduction
Oxazolo [5,4- and antiviral agents. 2a,12 Requested N-(4-chloropyrimidin-5-yl)benzamides can be easily obtained from appropriate 5-amino-6-chloropyrimidines and acid chlorides. Cu-catalyzed cyclization tolerates wide range of substituents at the C-4 atom. Broad scope of applied (electrondonating and electron-withdrawing) substituents at aromatic group allow the product synthesis from 35 to 90% yield. Additionally, Branstetter reported, 13 that cyclization of N-(4,6-dichloropyrimidin-5-yl)phenylacetamide to 2-benzyl-7-chlorooxazolo [5,4-d] pyrimidine can be also performed under catalystfree conditions in the presence of cesium carbonate as a base in hot acetonitrile, but the scope and limitations of such cyclization were not reported. Oxazolo [5,4-d] pyrimidine-5,7-dione was synthesized in the reaction between violuric acid and P-ylide obtained from triphenylmethylphosphonium bromide, in the presence of LiOH, followed by acidification of reaction mixture. 14 Condensation of 5-amino-6-hydroxypyrimidine with phenyl chlorothionocarbonate in the presence of pyridine, followed by treatment with pyrrolidines in the presence of TEA lead after two steps to thioamide, which cyclized to the 2-pyrrolidinyloxazolo[5,4-d]pyrimidine with silver nitrate in ammonia solution (cyclization yield not given). Formation of pyrimidine ring (continued) 1,3-Oxazolo [5,4-d] pyrimidines can be synthesized from 5-aminooxazole-4-carboxylic acid esters by reacting with acid isothiocyanates which resulted in thioureas. 19 These intermediates can undergo S-methylation with MeI followed by cyclization-aromatic substitution after treatment with ammonia in methanol, which led to 5-aminooxazolo[5,4-d]-pyrimidin-7-ones. Alternatively, basic cyclization of thioureas with KOH gives 5-mercaptooxazolopyrimidinones. Another approach 20 utilizes reaction between 5-aminooxazole-4-carboxylic acid esters and triphenylphosphine/ hexachloroethane mixture leading to iminophosphorane, which undergoes reaction with aryl isocyanates. Obtained carbodiimides react with secondary amines, leading to the guanidines, cyclized to the final products.
